An antagonist to vasoactive intestinal peptide affects cellular functions in the central nervous system.
A vasoactive intestinal peptide (VIP) antagonist was synthesized and used to investigate the interactions of VIP with its receptors present in the central nervous system (CNS). The VIP antagonist is a hybrid peptide consisting of a portion of VIP and a portion of neurotensin, designed to change the membrane permeability of the VIP portion. The hybrid antagonist displaced 80 to 90% of [125I]VIP binding to cell cultures from cerebral cortex, hippocampus or spinal cord. The displacement curve was biphasic, suggesting two binding sites. In the case of cortical astrocytes, the antagonist had a Ki of 45 pM at one site and a Ki of 74 nM at the other. At the lower affinity binding site, the antagonist was about 10-fold more potent than VIP in displacing radiolabeled VIP. The accumulation of cyclic AMP (cAMP) in VIP-stimulated cortical glia cultures was decreased by the new antagonist (EC50, 59 nM). This decrease in cAMP was greater than that achieved in the presence of other putative VIP antagonists. Finally, the addition of 1 nM hybrid antagonist to dissociated spinal cord cultures resulted in a 42% reduction in neuronal cell counts as compared with controls, and the EC50 of this effect was about 30 pM, which corresponded closely to the Ki of antagonist displacement of [125I]VIP binding at the high-affinity site. The antagonist appears to be a competitive blocker for both VIP-mediated increases in cAMP formation or VIP-associated maintenance of neuronal survival in spinal cord cultures. Thus, we describe a potent VIP antagonist which interacts with two functionally distinct VIP receptors in the CNS.